This article reports on &he prevalence, awareness, treatment, and control of hypertension in a predominantly black population residing in the inner city of Detroit, Michigan. The data reported come from a cross-sectional survey of approximately 800 adults conducted in the fall of 1978. The prevalence of hypertension in the population studied, 38%, was similar for men and women below age 55; above age 55, women were more likely to have high blood pressure than men. Hypertension was positively related to the respondent's age and weight, but was not associated with having a family history of hypertension, or with the amount of cigarettes smoked daily. Compared with estimates of awareness, treatment, and control status of hypertensives derived from community surveys conducted in the 196Os, our tindings indicate substantial improvement in hypertension management among a predominately black, urban population during the past decade. Of the hypertensives identified in our sample, 80% were aware of their hypertension before participation in the survey, 86% of those previously detected were being treated for their hypertension, and 26% of those being treated were adequately controlled (BP c: 140/90 mm Hg). Awareness, treatment, and control rates appear to be age-related, with younger respondents less likely to be aware of their hypertension, on antihypertensive therapy, and successfully controlled. Below age 54, women were much more likely to be aware of their hypertension condition than men. Because of the lower detection rates among younger age groups it is recommended that future blood pressure screening efforts in the inner city be directed at younger adults (between the ages of 18 to 44), especially men.
INTRODUCTION
Morbidity and mortality rates from cardiovascular disease (CVD) remain extremely high in the United States and constitute one of the principal challenges to medical science and public health. Numerous epidemiologic and actuarial studies have demonstrated that high blood pressure is a major independent risk factor associated with the development of heart disease and stroke (4, lo-13) . The findings from these studies are further supported by experimental investigations which have demonstrated that medically controlling high blood pressure reduces CVD morbidity and mortality (8, 27, 28) .
Despite the availability and efficacy of treatment for hypertension many people with elevated blood pressure are not diagnosed, and among those who are, many are receiving inadequate or no treatment for their condition. A commonly mentioned rule of thumb derived mainly from data gathered in community surveys in the 1960s suggested that approximately one-half of all hypertensives screened were unaware of their hypertension, half of those detected were not under treatment, and only half of the hypertensives being treated were adequately controlled (19, 21, 30) . In a survey of adults 25 to 60 years of age, conducted in Detroit, Michigan in 1968, it was found that 51% of those with high blood pressure were unaware of their hypertension before participating in the survey, 33% of those with high blood pressure were not receiving treatment for their hypertension, and only 28% of those being treated had their blood pressure adequately controlled, with control status defined as systolic pressure less than 140 mm Hg and diastolic pressure less than 90 mm Hg (5) .
Community surveys conducted since 1970 have revealed a substantial improvement in hypertension management (7, 25, 29) . For instance, the Hypertension Detection and Follow-up Program, a national study in which over 150,000 people were screened for high blood pressure between 1973 and 1974, found that 75% of the hypertensives screened were aware of their hypertension, 72% of those aware received treatment, and of those treated, 70% had diastolic blood pressure less than 95 mm Hg (29) .
While the results from the Hypertension Detection and Follow-up Program and other recently conducted community surveys suggest an overall improvement in hypertension detection and management during the past decade, it is difficult to assess whether improvements in blood pressure control are shared equally among all subgroups in the population. In particular, there is little information available on the detection, treatment, and control of black hypertensives from an urban population. In the United States, the prevalence of hypertension is about twice as high among blacks as compared with whites (19, 20) .
This article reports on the prevalence, awareness, treatment, and control of hypertension in a predominantly black population in the inner city of Detroit, Michigan in 1978. In addition, data are presented on the associations between hypertension and age, sex, relative weight, family history of hypertension, and cigarette smoking.
MATERIALS AND METHODS
The data analyzed in this article were collected as part of the Detroit Hypertension Study, a 5-year demonstration program designed to evaluate the effectiveness of an intensive blood pressure screening, referral, and follow-up effort in increasing the number of controlled hypertensives in a predominantly black population in an inner city area of Detroit, Michigan. The research design for that study involves a comparison of two matched areas, one exposed to the blood pressure screening referral and follow-up program and the other not provided with any special blood pressure control services. Each area consisted of 13 census tracts, containing about 50,000 adults. The study is now in its fourth year. This article reports on the data collected in the baseline survey of the two areas conducted in the fall of 1978.
Sample Survey A two-stage probability sample was drawn to represent the noninstitutionalized population of adults (age 18 and older) residing in the two study areas. In the first stage of the sample, 1,454 households (702 from study area 1, and 752 from study area 2) were selected at random from the city directory. The directory listing was supplemented by information on new construction and demolition of households as well as updated listings from earlier surveys. Addresses which contained five or more housing units were separately listed and sampled. If an address contained four or fewer housing units, all four units were included in the sample.
In the second stage of the sample, one adult in each designated household was randomly selected to be interviewed. Of the 1,454 household addresses sampled, 275 were dropped because the households were vacant, the addresses selected were not private households, or the addresses could not be located, leaving 1,179 eligible households. Blood pressure determinations were made on 773 respondents, representing an overall response rate of 66% of the eligible sample.
The demographic characteristics of respondents in the sample were compared with the characteristics of the population in the survey area to evaluate how well the sample represented the population. Table 1 presents the distributions of selected demographic characteristics for respondents in the sample and the population in the survey area. The demographic characteristics of the population in the survey area are estimated from the results of a 1.5% cross-sectional probability sample of housing units which was conducted in the city of Detroit in 1976. In general, the demographic characteristics of respondents in the sample closely resemble the characteristics of the population residing in the survey area. However, women and persons with an annual income of less than $10,000 appear to be slightly overrepresented in the sample.
Measures
Hypertension.
Blood pressure measurements were obtained according to a standard protocol by trained interviewers who were periodically tested for accuracy of measurement. Three consecutive blood pressure measurements were made on the left arm of each person interviewed with a standard mercury sphygmomanometer when the person had been seated for at least 5 min. A reading was classified as high if the systolic pressure was greater than 160 mm Hg, or if the diastolic pressure was 95 mm Hg, or higher. The 5th phase diastolic pressure was used to define the diastolic reading. A person was considered hypertensive if two or more of the readings were classified as high or when two out of three blood pressure readings were normal, if the person was on treatment for hypertension.
In addition to blood pressure determinations, respondents were asked questions about their health status, use of antihypertensive medications, family history of hypertension, tobacco use, weight and height, and demographic characteristics.
Awareness of hypertension. Respondents with hypertension who reported in (1 Population estimates for the survey area are based on estimates from a 1.5% cross-sectional probability sample of housing units in the city of Detroit in 1976. the interview that they had previously been told by a doctor that they have high blood pressure were classified as "aware" of their hypertension. Persons with hypertension who reported that they had not ever been told by a doctor that they have high blood pressure were classified as "unaware" of their hypertension.
Treatment status. Respondents with hypertension who indicated in the interview that they were taking antihypertensive medication or were presently under doctor's care for high blood pressure were classified as on treatment for hypertension.
Hypertension control. Studies which have reported on the blood pressure control status of hypertensives have used different criteria to define hypertension control. The majority of studies have defined hypertension control as a systolic pressure less than 160 mm Hg and a diastolic pressure less than 95 (7, 19, 21, 25, 29, 30) . However, some studies have used a more restrictive definition of hypertension control as systolic pressure less than 140 mm Hg and diastolic pressure less than 90 mm Hg. (5) .
In this paper, hypertension control was defined in two ways. First, for persons on treatment for high blood pressure, hypertension was considered adequately controlled if two out of three blood pressure readings were systolic less than 160 mm Hg, and diastolic less than 95 mm Hg. The second definition of hypertension control defined persons on treatment for high blood pressure as adequately controlled if two out of three blood pressure readings were systolic less than 140 mm Hg, and diastolic less than 90 mm Hg.
Relative weight. Relative weight was computed for each respondent by forming the ratio of his/her reported body weight (without heavy clothes on) to the desirable weight for his/her particular sex-height group according to standards set by the Metropolitan Life Insurance Company (17) . The desirable weight for a given sex-height group, was defined as the midpoint of the range for medium frame individuals. The ratio of reported body weight to desirable weight was expressed as a whole number in percent. In these analyses the relative weight measure was divided into six categories as follows: (a) less than desirable, (b) desirable weight to 10% above desirable weight, (c) ll-20% above desirable weight, (d) 21-30% above desirable weight, (e) 31-40% above desirable weight, and (f) over 40% above desirable weight.
Family history of hypertension. A respondent was classified as having a family history of hypertension if any of their grandparents, parents, brothers, or sisters had ever had high blood pressure.
Cigarette smoking. Respondents were questioned about their use of tobacco in the interview. A person's cigarette smoking behavior was classified into three categories: (a) nonsmoker, which included ex-smokers and nonsmokers, (b) current cigarette smokers who smoke less than one half pack of cigarettes per day, and (c) current cigarette smokers who smoke more than one half pack of cigarettes per day.
Analysis Methods
For the purposes of controlling the possible confounding effects of age when evaluating the associations between hypertension and relative weight, family history of hypertension, and cigarette smoking, adjusted odds ratios are computed following the Mantel-Haenszel procedure (15) . The significance test used for these odds ratios is the x2. Confidence intervals for category specific odds ratios are estimated using the procedure suggested by Miettinen (18) . The prevalence rates given in Tables 3, 4 , and 5 are age adjusted to the 1970 United States population. In the tables presented, the column totals for respondents do not always equal 773 due to isolated instances of missing interview data.
RESULTS

Prevalence
The prevalence of hypertension in the study sample is 38%. As shown in Fig. 1 , the prevalence rates for hypertension increase with age for both men and women. The rates of hypertension are similar for men and women below age 54; above age 55, women are more likely to have hypertension. hypertension before participation in the survey. Below age 54, women are much more likely to be aware of their hypertension than men. Prior detection rates increase with age for both sexes. Of the 234 hypertensives aware of their hypertension prior to participation in the survey, 86% were being treated for their condition. Treatment rates increase with age. Of the 201 hypertensives on treatment for hypertension, 58% had their blood pressure adequately controlled, with control status defined as two out of three blood pressure readings less than 160 mm Hg systolic, and 95 mm Hg diastolic. Twenty-six percent of hypertensives on treatment had their blood pressure adequately controlled, with control status defined as two out of three blood pressure readings less than 140 mm Hg systolic, and 90 mm Hg diastolic.
Hypertension and Relative Weight
The levels of risk of having hypertension associated with deviations from desirable weight are shown in Table 3 . The age adjusted odds ratios indicate that there is an increase in risk of hypertension with an increase in deviations above desirable weight. The age adjusted odds ratios associated with the three highest categories of deviations above desirable weight relative to within 10% above desirable are significantly elevated (P < 0.05).
Hypertension and Family History
Fifty-six percent of respondents in our sample had a family history of hypertension. The age adjusted odds ratio in Table 4 indicates a slight increase in risk of hypertension associated with having a family history of hypertension. However, the increased risk of hypertension associated with having a family history of hypertension relative to no family history is not statistically significant at the 5% level.
Hypertension and Cigarette Smoking Table 5 shows the risk of hypertension for smokers of less than a half pack of cigarettes a day and smokers of more than half a pack of cigarettes per day relative to nonsmokers. The age adjusted odds ratios indicate a slight increase in the risk of hypertension associated with cigarette smoking. However, smokers of less than a half pack of cigarettes per day have a higher risk of hypertension than smokers of more than half a pack of cigarettes per day relative to nonsmokers. DISCUSSION The 38% prevalence rate for hypertension found in this study is similar to prevalence rates obtained in other epidemiological investigations done in predominately black populations (19, 20, 29) . The higher prevalence of hypertension observed in women compared with men over age 55 is consistent with the findings of the National Health Examination Survey (19, 20) . The positive associations found between hypertension and age and percentage overweight are also in agreement with findings from numerous epidemiological studies (2, 3, 5, 9, 14, 19, 20, 29) .
In contrast to the conclusions of several studies (2, 5, 6, 22, 23) , which suggest a genetic predisposition for hypertension, we found only a small increased risk of hypertension associated with having a family history of hypertension. However, the obtained rates of family history of hypertension in this study were high and may reflect erroneous identification of the condition in other family members. Also, since our estimates of risk are based on prevalence data, they may not be comparable to risk estimates from prospective studies utilizing incidence data.
Our finding of no dose-response association between cigarette smoking and hypertension is in agreement with most available epidemiological data which indicates that cigarette smoking is not a major risk factor for hypertension (1, 26) . In fact, present evidence suggests that cigarette smoking may be associated with mild chronic hypotensive effects (16) .
Compared with estimates of awareness, treatment, and control status of hypertensives derived from community surveys conducted in the 196Os, our findings indicate substantial improvement in hypertension management among a predominately black, urban population during the past decade. Figure 2 presents estimates of the awareness, treatment, and control status of hypertensives from a survey of the Detroit population conducted in 1968 (5), and similarly derived estimates from our 1978 survey. In 1968, it was estimated that 51% of the hypertensives in Detroit were unaware of the fact they had hypertension. In contrast, only 20% of the hypertensives found in 1978 were unaware of their hypertension. In 1968, only 35% of Detroit area residents with hypertension were receiving treatment for their condition. Data from our 1978 survey showed that over 70% of hypertensives were receiving treatment for their condition.
Despite a sizeable increase in the proportion of people under treatment for hypertension since 1968, the population found to be under adequate treatment (blood pressure readings below 140/90 mm Hg) has not increased a great deal. In 1968, 9% of the hypertensives identified had two out of three blood pressure readings below 140 mm Hg systolic and 90 mm Hg diastolic. In 1978, 18% of hypertensives identified had two out of three blood pressure readings below 140 mm Hg systolic and 90 mm Hg diastolic. While the changes evident in Figure 2 are clearly improvements, there still remains a large number of hypertensives who are either not on treatment or inadequately treated. It is apparent that screening alone is not a sufficient method for controlling hypertension. Successful control of hypertension will not only require widespread screening for detection of people with the disease but will also require procedures to insure long-term maintenance of appropriate antihypertensives therapies. With regard to detection of hypertension, our findings indicate that blood pressure screening programs in the inner city should be directed towards adults between the ages of 18 and 44, especially men. About half the men in our sample between the ages of 18 and 44 who had hypertension were not aware of their hypertension before participation in the survey.
